Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-151283 
(43)Date of publication of application : 30.05.2000 



(51)Int.CI. 



H03B 5/32 
H03H 9/02 



(21) Application number : 11-246641 

(22) Date of filing: 31.08.1999 



(71 Applicant : KYOCERA CORP 
(72)Inventor : HATANAKA HIDEFUMI 



(30)Priority 

Priority number : 10244279 Priority date : 31.08.1998 Priority country : JP 



(54) SURFACE MOUNTING TYPE CRYSTAL OSCILLATOR 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a surface mounting 
type crystal oscillator capable of minimizing the flat shape of a 
container even if a crystal resonator element is arranged on the 
surface of the container and an IC chip and an electronic part 
are arranged at the bottom face side cavity part of the 
container. 

SOLUTION: This surface mounting type crystal oscillator 
consists of a container 1 where a cavity part 10 is formed on 
the bottom, a crystal resonator 2 mounted on the surface side 
of the container 1, an IC chip 3 mounted on the cavity part 10, 
chip-shaped electronic parts 4 and 5 to be connected to the IC 
chip 3 and external terminal electrodes 11 to 14 which are 
arranged so as to be connected to the IC chip 3 and/or the 
parts 4 and 5 at respective bottom corners of the container. 
And, the cavity part 10 is formed so as to expand in a flat area 
between the two adjacent external terminal electrodes 1 1 to 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The outline rectangular parallelepiped-like bottle object which has the mold cavity section on the 
inferior surface of tongue, and the quartz resonator mounted in the top-face side of this bottle object, The 
chip-like electronic parts linked to IC chip and this IC chip which hold in said mold cavity circles, and are 
connected to said quartz resonator, In the surface mount mold crystal oscillator which consists of the 
external terminal electrode which it is formed in the inferior-surface-of-tongue four-corners section of said 
bottle object, and is connected to said IC chip and/or electronic parts said mold cavity section The surface 
mount mold crystal oscillator characterized by having the overhang section jutted out over two external 
terminal inter-electrode fields which adjoin and suit by the same side side under a bottle object. 
[Claim 2] The surface mount mold crystal oscillator according to claim 1 characterized by the opening 
configuration of said mold cavity section being a configuration where the two shape of a different rectangle 
was piled up. 

[Claim 3] The surface mount mold crystal oscillator according to claim 1 characterized by arranging 
electronic parts at the overhang section of said mold cavity section. 

[Claim 4] While holding the 1 st container which held the quartz resonator and formed the terminal electrode 
for junction in the inferior surface of tongue, and IC chip and electronic parts linked to said quartz resonator 
It consists of the 2nd container which has the mold cavity section in which a top face carries out opening, 
and has a terminal electrode for junction around [ opening ] this mold cavity section. The terminal electrode 
for junction of said 2nd container, It is the surface mount mold crystal oscillator which was made to join the 
terminal for junction of said 1st container through a conductive jointing material for corrugated fibreboard, 
and has arranged the 1st container on the 2nd container. Said mold cavity section The surface mount mold 
crystal oscillator characterized by having the overhang section jutted out over two fields terminal inter- 
electrode [ for junction ] which the top face of the 2nd container adjoins and suit. 
[Claim 5] The surface mount mold crystal oscillator according to claim 4 characterized by the opening 
configuration of said mold cavity section being a configuration where the two shape of a different rectangle 
was piled up. 

[Claim 6] The surface mount mold crystal oscillator according to claim 4 characterized by arranging 
electronic parts at the overhang section of said mold cavity section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface mount mold crystal oscillator used for example, 

for mobile communication equipment etc. 

[0002] 

[Description of the Prior Art] Crystal oscillators are very important components which make mobile 
communication equipment etc. generate the oscillation frequency which controls transmission and reception. 
The crystal oscillator used for such mobile communication equipment etc. must miniaturize the volume very 
much with the miniaturization of mobile communication equipment. 

[0003] Moreover, it must be made stable [ a frequency ] even if it uses it in the environment where 
surrounding temperature is changed violently. 

[0004] For this reason, to the 2nd demand, temperature compensation for a frequency to carry out flattening 
of the proper temperature frequency characteristics (for example, for it to have the temperature frequency 
characteristics shown with the 3rd curve in the case of an AT cut thickness slipping quartz resonator) of a 
quartz resonator to surrounding temperature is performed. 

[0005] An oscillation inverter is begun, in order are small and to perform this temperature compensation to 
high performance. The memory function which makes the temperature compensation data to predetermined 
temperature memorize at least, IC chip by which the temperature-sensitive means, the varicap diode 
function, and the control function were integrated is used. The oscillation frequency of the quartz resonator 
changed by the surrounding temperature change was amended to the predetermined value with the capacity 
value of the varicap diode which operates based on temperature compensation data, and flattening of the 
oscillation frequency as the whole oscillator was carried out. 

[0006] As a surface mount mold crystal oscillator which attains such a miniaturization and a highly precise 
temperature compensation, the surface mount mold crystal oscillator as shown in JP,10-28024,A was 
proposed. The opening configuration changed from the rectangle-like frame-like leg to the base of a veneer- 
like substrate, and, as for this surface mount mold crystal oscillator, used the bottle object with [ in opening ] 
the crevice-like mold cavity section at the shape of a rectangle for it on the base. And the quartz resonator 
was distributed on the surface of the bottle object, IC chip was distributed to the mold cavity circles of a 
bottle object, respectively, and it mounted. 

[0007] Drawing 12 -14 are drawing showing the conventional surface mount mold crystal oscillator. 
[0008] The conventional surface mount mold crystal oscillator mainly consists of the IC chips 153 and the 
metal lids 154 which constitute a bottle object 151, the rectangle-like quartz resonator 152, and the circuit 
for oscillation control. 

[0009] In this surface mount mold crystal oscillator, the bottle object 151 with which the opening 
configuration formed in the perimeter of the base of the veneer-like ceramic substrate 1 55 formed the 
rectangle- like frame-like leg 156 in one was used for the veneer-like ceramic substrate 155. Thereby, the 
mold cavity section 157 is formed in the base of a bottle object 151. in addition, the beer hall through which 
it flows on the base of the mold cavity section 157 the front- face side in the veneer-like ceramic substrate 
155 into which the front face of a bottle object 151 and the base of the mold cavity section 157 are divided — 
the conductor 158 is formed. Moreover, the closure conductor pattern 159 for closing the metal lid 154 is 
formed in the front face. Moreover, the predetermined circuit pattern 1 60 containing IC electrode pad is 
formed in the base of the mold cavity section 1 57. Furthermore, the long side side edge side of the base of 
the frame- like leg 156, for example, a pair, two external terminal electrodes 161-164 are formed, 
respectively, two or more depression sections are formed in the end face of the shorter side of a pair, and the 
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temperature compensation data write-in terminal electrodes 165-167 are formed in the internal surface of 
this depression section. 

[0010] And in order to close a quartz resonator 152 in airtight further through the quartz-resonator 
susceptors 169 and 170 by the strip-of-paper-like quartz resonator 152 carrying out electric conduction- 
junction with the conductive binders 171 and 172, the conductor pattern 159 for the closures was used for 
the front face of this bottle object 1, and the outline dished metal lid 154 was joined to it in one. 
[001 1] Moreover, the IC chip 153 is held in the mold cavity section 157. This IC chip 153 is connected to IC 
electrode pad which is a circuit pattern 1 60 through the bump or the bonding wire. Furthermore, restoration 
resin 173 is filled up with and hardened in the mold cavity section 157. Thereby, the IC chip 153 is 
completely covered with restoration resin, and has structure whose moisture resistance improved. 
[0012] the quartz resonator 152 mounted in the front face of a bottle object 151 in above-mentioned 
structure — a beer hall — conductors 158 and 158 ~ minding — the IC chip 153 — connecting ~ the IC chip 
153 — the predetermined circuit pattern 160 — it connects with the external terminal electrodes 161-164 and 
the temperature compensation data write-in terminal electrodes 165-168 through ... In addition, the IC chip 
153 and the temperature compensation data write-in terminal electrodes 165-168 are connected by the 
circuit pattern 160 prolonged on the inferior surface of tongue of the veneer-like ceramic substrate 155. 
moreover, the conductor formed in the internal surface of the frame-like leg 1 56 etc. although the IC chip 
153 and the external terminal electrodes 161-164 were not illustrated and the beer hall which pierces 
through the thickness of the frame-like leg 1516 ~ the conductor connects. 
[0013] 

[Problem(s) to be Solved by the Invention] In the above-mentioned surface mount mold crystal oscillator, it 
is attained by one IC chip 153 as a control circuit as for which a quartz resonator 152 carries out oscillation 
control (include a temperature compensation). For this reason, the mold cavity section 157 of a bottle object 
151 also consists of one crevice, and the opening configuration of the mold cavity section 157 has also 
become rectangle-like. 

[0014] And the external terminal electrodes 161-164 linked to the IC chip 153 are the opening periphery 
sections of the mold cavity section 157, and are formed in the outside of the long side of a pair two [ at a 
time ], respectively. 

[0015] However, it is very difficult to attain the actuation by which the crystal oscillator was stabilized only 
with one above-mentioned IC chip 153. That is, it is necessary to cut the RF noise superimposed on the 
supply voltage supplied to the external terminal electrode used as VCC, for example, the oscillation inverter 
integrated by the IC chip 1 53 from 161. Moreover, the need of making it a RF noise not overlapped on the 
external terminal electrode used as the output of an oscillation inverter, for example, the output signal of 
162, becomes. A mass capacitor is used and these are difficult to integrate for the IC chip 153. 
[0016] In the conventional surface mount mold crystal oscillator, in order to avoid enlargement of the 
oscillator itself, it is necessary to arrange a component unaccumulable on these IC chips 153 on the printed- 
circuit board with which an oscillator is mounted. Now, the time and effort which the external circuit of a 
printed-circuit board is complicated, and mounts the capacitor element in a printed-circuit board will 
increase. 

[0017] Then, it is possible to install the electronic parts (chip capacitor) used as this capacitor component in 
the mold cavity section 157 side by side with the IC chip 153, and to hold them in it. Generally, the 
configuration of the mold cavity section 157 is a rectangle-like, and the opening configuration of the mold 
cavity section 157 will enlarge it. 

[0018] Moreover, if the flat-surface configuration (area required to mount on a printed-circuit board) of a 
surface mount mold crystal oscillator is maintained small and the configuration of the mold cavity section 
153 is enlarged, area of the external terminal electrodes 161-164 arranged around the mold cavity section 
1 53 must be made small. Consequently, when it joins by solder on a printed-circuit board, the problem that 
bonding strength will fall remarkably occurs. 

[0019] This invention is thought out in view of an above-mentioned trouble, and even if the purpose 
arranges IC chip and electronic parts on the surface of a bottle object in a Xtal oscillating component and the 
base side mold cavity section of a bottle object, it is to offer the surface mount mold crystal oscillator which 
can carry out [ minimum ]-izing of the flat-surface configuration of a bottle object. 
[0020] 

[Means for Solving the Problem] The outline rectangular parallelepiped-like bottle object with which the 1st 
invention has the mold cavity section on the inferior surface of tongue, The chip-like electronic parts linked 
to IC chip and this IC chip which hold in the quartz resonator mounted in the top-face side of this bottle 
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object, and said mold cavity circles, and are connected to said quartz resonator, In the surface mount mold 
crystal oscillator which consists of the external terminal electrode which it is formed in the inferior-surface- 
of-tongue four-corners section of said bottle object, and is connected to said IC chip and/or electronic parts 
said mold cavity section It is the surface mount mold crystal oscillator characterized by having the overhang 
section jutted out over two external terminal inter-electrode fields which adjoin and suit by the same side 
side under a bottle object. 

[0021] The 2nd invention is a surface mount mold crystal oscillator whose opening configuration of said 
mold cavity section is a configuration where the two shape of a different rectangle was piled up. 
[0022] The 3rd invention is a surface mount mold crystal oscillator with which electronic parts are arranged 
at the overhang section of said mold cavity section. 

[0023] While holding the 1st container which the 4th invention held the quartz resonator and formed the 
terminal electrode for junction in the inferior surface of tongue, and IC chip and electronic parts linked to 
said quartz resonator It consists of the 2nd container which has the mold cavity section in which a top face 
carries out opening, and has a terminal electrode for junction around [ opening ] this mold cavity section. 
The terminal electrode for junction of said 2nd container, It is the surface mount mold crystal oscillator 
which was made to join the terminal for junction of said 1st container through a conductive jointing material 
for corrugated fibreboard, and has arranged the 1st container on the 2nd container. Said mold cavity section 
It is the surface mount mold crystal oscillator which has the overhang section jutted out over two fields 
terminal inter-electrode [ for junction ] which the top face of the 2nd container adjoins and suit. 
[0024] 

[Function] In this invention, the terminal electrode is arranged by a bottle object or the 2nd container section 
in four corners at the effective area of the mold cavity section. And a part of this mold cavity section has the 
overhang section which extends even to the terminal inter-electrode plane region which adjoins and suits. 
That is, the configuration of opening of the mold cavity section is the shape of an anomaly which piled up 
the two shape of a different rectangle (it is not a rectangle-like). 

[0025] And according to array configurations, such as IC chip which controls actuation of a crystal 
oscillator and is held in the mold cavity section, and electronic parts, the opening configuration of the mold 
cavity section, i.e., the location and configuration of the overhang section, is determined. 
[0026] Since this overhang section is formed so that it may extend even to a terminal inter-electrode plane 
region, it does not have to change the configuration of a terminal electrode substantially, or does not have to 
make it small. 

[0027] Therefore, the reinforcement can be maintained in a soldered joint in a printed-circuit board or other 
containers. 

[0028] Moreover, in holding electronic parts, such as a capacitor element, in the mold cavity section in 
addition to IC chip, in order to adjust, to be stabilized and to oscillate the oscillation frequency of a quartz 
resonator, IC chip and electronic parts are compared and the components of the smaller one are held in the 
overhang section of the mold cavity section which spread even in the plane region between 2 terminal 
electrodes which adjoin and suit. 

[0029] thereby - the mold cavity section - dead one - ** — IC chip and electronic parts for making a tooth 
space into min and making the stable oscillation actuation perform can be mounted in coincidence at mold 
cavity circles. 

[0030] Therefore, the components arrangement mark of the external circuit which it is highly efficient and is 
formed on a printed-circuit board will be decreased, and a small surface mount mold crystal oscillator will 
be attained. 

[0031] In addition, the terminal electrode is formed in four corners, since four terminal inter-electrode plane 
regions which **** and suit will exist, even if they carry electronic parts around IC chip to a maximum of 
four, the flat-surface configuration of a surface mount mold crystal oscillator writes them, and they are not 
increased. 
[0032] 

[Embodiment of the Invention] Hereafter, the surface mount mold crystal oscillator of this invention is 
explained in full detail based on a drawing. 

[0033] Drawing 1 is the appearance perspective view of the surface mount mold crystal oscillator of this 
invention, drawing 2 is a sectional view, drawing 3 is a side elevation, drawing 4 is a plan in the condition of 
having carried out the lid abbreviation, and drawing 5 is a bottom view in the condition of having omitted 
restoration resin. Drawing 6 is the outline top view showing a circuit pattern. In drawing, drawing 2 shows 
X-X-ray cross section of drawing 4 . In addition, the surface mount mold crystal oscillator of an example 
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explains to an example the temperature compensated crystal oscillator possessing the control circuit which 
performs temperature-compensation actuation which carries out flattening of the temperature frequency 
characteristics of a quartz resonator. 

[0034] The temperature compensated crystal oscillator of this invention has a flat top face (henceforth a 
front face), and mainly consists of the outline rectangular parallelepiped-like bottle object 1 with which the 
crevice-like mold cavity section was formed in the inferior-surface-of-tongue (henceforth base) side, the 
rectangle-like quartz resonator 2, the IC chip 6 which constitutes a control circuit and two electronic-parts 
components 4 and 5, a metal lid 6, and restoration resin 7. 

[0035] The laminating of the ceramic insulating layers la and lb of the shape of two or more abbreviation 
rectangle and the outline frame-like ceramic insulating layers lc and Id the center section carried out [ the 
insulating layers ] opening is carried out in one, and the bottle object 1 is constituted. 
[0036] These ceramic insulating layers la and lb serve as the batch section 8 which divides a quartz 
resonator 2, and the IC chip 3 and the electronic-parts components 4 and 5, and serve as the frame-like leg 9 
by the ceramic insulating layers lc and Id. And the shape of a crevice surrounded on the internal surface of 
this frame-like leg 9 and the inferior surface of tongue of the batch section 8 serves as the mold cavity 
section 10. 

[0037] And the external terminal electrodes 11-14 are respectively formed in four comers of the inferior 
surface of tongue of a bottle object 1. Moreover, two or more control terminal electrodes 15-18 for writing 
in various information for temperature compensation data required for the IC chip 3 or control are formed in 
the long side side side face of the pair of a bottle object 1 . 

[0038] the periphery is surrounded on the front face of a bottle object 1, i.e., the front face of the batch 
section 8, — as — the object for the closures — a conductor ~ the electrode pads 20 and 21 for quartz 
resonators for the film 19 being formed and connecting with a quartz resonator 2 at the end section approach 
of the longitudinal direction of bottle object 1 front face are installed. Moreover, on the above-mentioned 
electrode pad 20 for quartz resonators, and 21 , the bumps 22 and 23 for connection for forming 
predetermined spacing in the inferior surface of tongue of a quartz resonator 2 are formed. Moreover, the 
bump 24 for maintenance who supports the another side edge side of a quartz resonator 2 to the other end 
approach of the longitudinal direction of bottle object 1 front face is formed. 

[0039] moreover, two beer halls connected with the electrode pads 20 and 21 for quartz resonators at 
ceramic insulating-layer la — the 2nd beer hall which conductors 25 and 26 are formed and is derived to 
ceramic insulating-layer lb on the inferior surface of tongue (field used as the base of the mold cavity 
section 10) of the mold cavity section 10 — conductors 27 and 28 are formed. 

[0040] moreover — between layers with the ceramic insulating layers la and lb — both beer halls — the 

internal circuit patterns 29 and 30 which connect a conductor 25, and 27, 26 and 28 are formed. 

[0041] thereby — a beer hall — a conductor 25, the internal circuit pattern 29, and a beer hall — the electric 

conduction path which consists of a conductor 27 is formed, coincidence — a beer hall — a conductor 26, the 

internal circuit pattern 30, and a beer hall — the electric conduction path which consists of a conductor 28 is 

formed. 

[0042] Moreover, the circuit pattern which connects the IC chip 3 and the above-mentioned write-in control 
terminal electrodes 15-18, the circuit pattern which connects the IC chip 3 and electronic parts 4 and 5, and 
the circuit pattern linked to the IC chip 3, the electronic-parts children 4 and 5, and the external terminal 
electrodes 1 1-14 are formed in the inferior surface of tongue of ceramic insulating-layer lb. In addition, the 
circuit pattern of this is generally described as 3 1 by a diagram. 

[0043] In addition, IC electrode pad 32 and the component electrode pad 33 which constitute some of 
various circuit patterns 31 are formed in the base field of the mold cavity section 10. in addition, the 2nd 
beer hall — conductors 27 and 28 flow through the direct or predetermined circuit pattern 31 in IC electrode 
pad 32 linked to the input electrode of the oscillation signal of the IC chip 3. In addition, the monitor 
electrode pads 34 and 35 for measuring the oscillation property of a quartz resonator 2 independently are 
formed in the base field of the mold cavity section 10 at coincidence. 

[0044] as mentioned above — the interior of a bottle object 1 — a beer hall — a conductor 25, the internal 
circuit pattern 29, and a beer hall — the electric conduction path which consists of a conductor 27, and a beer 
hall — a conductor 26, the internal circuit pattern 30, and a beer hall — the electric conduction path which 
consists of a conductor 28 will be formed at least, and this beer hall — a conductor 25, the internal circuit 
pattern 29, and a beer hall — it flowed through the surface side edge section of the electric conduction path 
which consists of a conductor 27 in the electrode pad 20 for quartz resonators, and has flowed through the 
inferior-surface-of-tongue side edge section in the predetermined IC electrode pad 32 through the monitor 
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electrode 35. moreover, a beer hall — a conductor 26, the internal circuit pattern 30, and a beer hall — it 
flowed through the surface side edge section of the electric conduction path which consists of a conductor 
28 in the electrode pad 21 for quartz resonators, and has flowed through the inferior-surface-of-tongue side 
edge section in the predetermined IC electrode pad 32 through the monitor electrode 34. 
[0045] The external terminal electrodes 11-14 consist of edge surface parts 1 lb-14b formed in the wall of 
the crevice which the outline configuration of 1/4 yen cut the flat-surface sections 1 la- 14a formed in four 
corners at the base of mounting of a bottle object 1, and four ceramic insulating layers [ lc and Id ] corners 
in the thickness direction, and lacked them in it. moreover, the object for the closures in which the external 
terminal electrode 13 of ground potential was formed on the front face of a bottle object 1 — a conductor ~ it 
is necessary to connect with the film 19 and to make the metal lid 6 attain a shielding effect for this reason, 
the beer hall which penetrates ceramic insulating layers [ la-Id ] all like drawing 2 about the external 
terminal electrode 13 of ground potential — a conductor and wiring — the object for the closures — a 
conductor — flowing on the film 19 **** — moreover, end-face electrode 13a of the external terminal 
electrode 13 — the front face of a bottle object 1 — extending — the object for the closures — a conductor — it 
flows on the film 19. 

[0046] Moreover, about the write-in control terminal electrodes 15-18, it is not formed in the ceramic 
insulating layers la and Id, but is formed in the end face of the long side of the interlayer inserted into the 
ceramic insulating layers la and Id, for example, ceramic insulating- layer lb, and lc part. Therefore, as 
shown in drawing 1 and drawing 3 , as for the write-in control terminal electrodes 15-18 (17 and 1 8 do not 
appear in drawing 1 and drawing 3 ), it is absolutely none to touch the mounting base and front face of a 
bottle object 1. 

[0047] the object for the closures by which this was formed in the front-face side of a bottle object 1 — a 
conductor — it is for preventing the film 1 9 and a short circuit. Moreover, when this surface mount mold 
crystal oscillator is joined by solder to a printed-circuit board at the mounting base side of a bottle object 1 , 
it is for preventing the predetermined circuit pattern and short circuit of a printed-circuit board. Furthermore, 
as for the write-in control terminal electrodes 1 5-18, it is desirable to dent in the long side side edge side of 
the ceramic insulating layers lb and lc, to form the section, and to be formed in the internal surface of this 
depression section. It is for changing the data by which the handling means in case this conveys external 
factors, for example, a surface mount mold crystal oscillator, that it should mount on a printed-circuit board 
etc. contacted the write-in control terminal electrodes 15-18 directly, and was written in the IC chip 3 with 
static electricity etc., and making it malfunction not occur in temperature-compensation actuation. 
[0048] The above-mentioned bottle object 1 is formed using the ceramic green sheet used as the ceramic 
insulating layers la- Id. the rectangle-like ceramic green sheet specifically set to insulating-layer la — for 
example, the 1st beer hall — the through tube used as conductors 25 and 26 is formed, and a through tube is 
filled up with refractory metal pastes, such as molybdenum and a tungsten, the conductor which serves as 
the electrode pads 20 and 21 for quartz resonators on a front face at coincidence — the conductor which 
serves as film, the bumps 22 and 23 for connection, and the bump 24 for maintenance — the film and the 
object for the closures — a conductor — the conductor used as the film 19 — the film is formed by printing of 
a refractory metal paste. 

[0049] moreover, the rectangle-like ceramic green sheet used as insulating-layer lb — the 2nd beer hall — 
the depression section in which the through tube and the write-in control terminal electrodes 15-18 used as 
conductors 27 and 28 are formed — forming — an above-mentioned refractory metal paste — this through 
tube — being filled up — moreover, the internal surface of this depression section — applying — a beer hall — 
the electric conduction film used as conductors 27 and 28 and the write-in control terminal electrodes 15-18 
is formed. 

[0050] the conductor used as the various circuit patterns 31 which connect IC electrode pad 32, the 
component electrode pad 33, the monitor electrode pads 34 and 35 and IC electrode pad 32, the component 
electrode pad 33, and each terminal electrodes 1 1-18 to the principal plane used as the base of the mold 
cavity section 1 0 of this green sheet, and constitute a predetermined network in coincidence — the film is 
formed. 

[0051] moreover, either of the green sheets used as ceramic insulating-layer la or ceramic insulating-layer 
lb — the plane of composition — the 1st beer hall — conductors 25 and 26 and the 2nd beer hall — the 
conductor used as the internal circuit patterns 29 and 30 which connect conductors 27 and 28 — the film is 
formed by printing of an above-mentioned refractory metal paste. 

[0052] moreover, the conductor which forms the end chip section and the depression section used as the 
edge surface parts 1 l b- 14b of the external terminal electrodes 1 1-14, and the write-in control terminal 
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electrodes 15-18 in the frame-like ceramic green sheet which has opening in the center section used as 
ceramic insulating-layer lc 3 and serves as the edge surface parts 1 lb- 14b of the external terminal electrodes 
11-14, and the write-in control terminal electrodes 15-18 with an above-mentioned refractory metal paste in 
the wall front face — the film forms. 

[0053] moreover, the conductor which forms the end chip section used as the edge surface parts 1 lb-14b of 
the external terminal electrodes 1 1-14 in the frame-like ceramic green sheet which has opening in the center 
section used as Id of ceramic insulating layers, and serves as the edge surface parts 1 lb- 14b of the external 
terminal electrodes 1 1-14 with an above-mentioned refractory metal paste in the wall front face — the film is 
formed, the conductor which becomes coincidence in four corners of the perimeter of opening used as the 
mounting base of this green sheet with the flat-surface sections 1 la- 14a of the external outline rectangle-like 
electrode terminals 1 1-14 — the film is formed. 

[0054] Next, a laminating and after being stuck by pressure, baking processing is performed for such each 
green sheet. Since a quartz resonator 2 is mounted in the front face of a bottle object 1 and the IC chip 3 is 
especially mounted in the mold cavity section 10, double-sided display flatness is important. Although 
pressed by making the front face of a bottle object 1 into datum level in a sticking-by-pressure process In 
order to press also in the base field of the mold cavity section 10 by the uniform pressure For example, fill 
up the mold cavity section 10 with an auxiliary restoration member, and the upper punch with a flat press 
apical surface presses with a convex fixture, and presses by dividing insulating layers la and lb and 
insulating layers lc and Id, and is stuck by pressure with a press in both after that. 

[0055] next, the external terminal electrodes 1 1-14 exposed to a bottle object 1 on a front face, the write-in 
control terminal electrodes 15-18, and the object for the closures — a conductor — nickel plating, flash plate 
gold plate, etc. are performed the film 19, the electrode pads 20 and 21 for quartz resonators, IC electrode 
pad 32, the component electrode pad 33, the monitor electrode pads 34 and 35, and on [ various ] a circuit 
pattern 31, and a bottle object 1 is attained. 

[0056] the beer hall formed in the interior of a bottle object 1 by this — conductors 25-28 and circuit patterns 
29-30 refractory metals, such as molybdenum and a tungsten, — each electrodes 11-18 which consist of a 
conductor and are exposed to the outside surface of a bottle object 1 , and the object for the closures — a 
conductor — the film 19, each electrode pads 20, 21, 32, 33, 34, and 35, and the various circuit patterns 31a 
refractory metal — a conductor — a substrate — it considers as a conductor and becomes the multilayer 
structure of nickel layer and Au layer on the front face. 

[0057] in addition, the external terminal electrode 13 used as ground potential and the object for the closures 
~ a conductor — according to connection structure with the film 19 for example, the beer hall which pierces 
through the ceramic insulating layers la-Id — a conductor and an internal circuit pattern an above- 
mentioned beer hall — a conductor ~ it forms in coincidence at the time of formation and circuit pattern 
formation, and the end chip section is formed also in one corner of the ceramic insulating layers la and lb, 
and edge surface part 13b is made to extend — as — a conductor — what is necessary is just to form the film 
this is connected to the predetermined circuit pattern 3 1 not only in ground potential but in the VCC 
terminal electrode 12 with which a big current may flow — making — hitting — not only one ceramic 
insulating layers [ lc and Id ] corner but the inside of the frame- like leg 9 — a beer hall — a conductor is 
formed and it may be made to enlarge a current path substantially. 

[0058] Moreover, in the front face of a bottle object 1, although the bump 24 for maintenance forms at the 
bumps 22 and 23 for connection, and another side edge side by performing the overprint of a conductive 
paste on the electrode pad 20 for quartz resonators, and 21, you may form by spreading, hardening, etc. of 
printing printing of a silver conductivity paste, and the resin paste containing Ag powder. Moreover, what is 
necessary is just to perform printing and spreading of multiple times, in order to carry out the height of the 
bumps 22 and 23 for connection more than predetermined. Preferably, the height from the front face of a 
bottle object 1 to the top-most- vertices part of the bumps 22 and 23 for connection is 15-20 micrometers, 
and the height to the top-most- vertices part of the bump 24 for maintenance has also become the bump 22 
for connection, and 23 twists, for example, a value low about 5-10 micrometers. 

[0059] furthermore, the object for the closures — a conductor — it joins to the seal ring 36 which is an outline 
rectangle-like metal frame with Ag wax etc. on the film 19. from covar, phosphor bronze, etc. which are 42 
alloys and the alloy of Fe-nickel-Co whose seal ring 36 is the alloy of Fe-nickel — becoming — the object for 
the closures — a conductor — it has structure corresponding to the configuration of the film 19. Therefore, 
the field surrounded by the front face and the seam ring 36 of a bottle object 1 turns into a hold field of a 
quartz resonator 2. 

[0060] The quartz resonator 2 is arranged in the front face of the above bottle objects 1 . The quartz resonator 
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2 consists of vibrating electrode 2b and 2c which were formed in the predetermined cut, for example, both 
the principal planes of rectangle-like quartz-plate 2a by which the AT cut was carried out, this vibrating 
electrode 2b, and island-shape drawer polar zone 2d and 2e which extended from 2c to the other end on the 
other hand. In addition, in drawing 4 , a dotted line shows vibrating electrode 2c by the side of an inferior 
surface of tongue, and drawer electrode 2e. These drawer electrodes 2d and 2e are connected to the 
electrode pads 20 and 21 for quartz resonators through the conductive binders 2f and 2g. 
[0061] Moreover, vibrating electrode 2b, 2e, and the drawer electrodes 2d and 2e carry out covering 
formation of Ag, the Au, etc. by thin film techniques, such as vacuum evaporationo and sputtering, as Cr, 
nickel, and a surface layer as a substrate layer to both sides of quartz-plate 2a. 

[0062] The closure of die quartz resonator 2 mounted in the front- face side of a bottle object 1 is carried out 
in airtight with the metal lid 6. the metal lid 6 — from metallic materials, such as covar and 42 alloys, — 
becoming — for example, the thickness of 0. 1mm — it is — the object for the closures of the front face of a 
bottle object 1 — a conductor — it is welded and joined with the seam ring 36 soldered at the film 19. In 
addition, it is desirable to put nickel, aluminum, etc. on the outside-surface side principal plane of the metal 
lid 6. At the time of welding, wax material prevents the surroundings lump by the front-face side principal 
plane of a lid 6, and this enables stability and firm junction. 

[0063] In the mold cavity section 10 of a bottle object 1, the IC chip 3 which constitutes a control circuit is 
held. It controls and the IC chip 3 is oscillated so that a frequency drift may not generate the temperature 
frequency characteristics of the proper of the quartz resonator 2 shown with the 3rd curve irrespective of 
ambient temperature. Specifically, some functions are integrated and constituted by well-known PN dope, 
partial insulation oxidation treatment, etc. at a silicon chip. For example, the oscillation inverter, load- 
carrying capacity component from which the IC chip 3 constitutes an oscillator circuit, The memory section 
which holds temperature compensation data required in order to carry out flattening of the proper 
temperature frequency characteristics of a quartz resonator 2 in addition to a feedback resister, The therms- 
sensor section which carries out temperature detection in a perimeter, varicap diode, a DA translation means 
to change into a predetermined electrical potential difference based on predetermined temperature 
compensation data, and to supply BARI cap diode, It has an AD translation means to hold the signal written 
in from the outside in the memory section, the processor section which controls these actuation. 
[0064] For such an IC chip 3, it has four data write-in control terminals used for the VCC terminal with 
which supply voltage is supplied, the GND terminal used as ground potential, the Xtal connection terminal 
connected with a quartz resonator 2, the OUT terminal which performs an oscillation output, the VCON 
terminal which enables adjustment of the exterior to a frequency, and compensation data writing. 
[0065] The VCC terminal (power supply section) of the IC chip 3 is drawn by the external terminal 
electrode 12 through the predetermined IC electrode pad 32 and the predetermined circuit pattern 31. 
Moreover, the OUT terminal is drawn by the external terminal electrode 1 1 through the predetermined IC 
electrode pad 32 and the predetermined circuit pattern 3 1 . Moreover, the GND terminal (a kind of power 
supply section) is drawn by the external terminal electrode 13 through the predetermined IC electrode pad 

32 and the predetermined circuit pattern 3 1 . The VCON terminal is drawn by the external terminal electrode 
14 through the predetermined IC electrode pad 32 and the predetermined circuit pattern 3 1 . Moreover, two 
Xtal connection terminals have flowed in the electrode pads 20 and 21 of the front face of a bottle object 1 
through the predetermined IC electrode pad 32, the predetermined circuit pattern 3 1 and the monitor 
electrodes 34 and 35, and an electric conduction path. Furthermore, four data write-in control terminals have 
flowed in the write-in control terminal electrodes 15-18 respectively through the predetermined IC electrode 
pad 32 and the predetermined circuit pattern 31. 

[0066] Each of these terminals are formed in the component side of the IC chip 3 as an aluminum electrode. 
In addition, bumps, such as gold and solder, are formed on each aluminum electrode, and it joins and 
connects by the bonding which used the ultrasonic bonding and the conductive filler for the above- 
mentioned predetermined IC electrode pad 32. In addition, although each aluminum electrode may be 
formed in the non-component-side side of the IC chip 3, for example, you may connect with the 
predetermined IC electrode pad 32 through a bonding wire, it is necessary to take care so that the 
configuration of the mold cavity section 1 0 may not become large. 

[0067] Electronic parts 4 and 5 are for example, chip-like capacitors. For example, electronic parts 4 and 5 
are joined through the conductive resin binder containing Ag powder between the component electrode pad 

33 of a pair, and 33. 

[0068] Between the IC chip 3 and the external terminal electrode 12 of OUT, the capacitor which is 
electronic parts 5 is connected so that one side may serve as ground potential. This removes a noise 
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component in an output signal. 

[0069] Moreover, the capacitor which is electronic parts 4 is connected between the IC chip 3 and the 
external terminal electrode 12 of VCC, and the RF noise superimposed on the supply voltage supplied to the 
external terminal electrode 12 of VCC is removed. 

[0070] And in the mold cavity section 10, according to the flat-surface configuration of the mold cavity 
section 10, this IC chip 3 and the two electronic parts 4 and 5 are installed so that a mounting tooth space 
may be most made into min. 

[0071] Moreover, in order to join firmly the above-mentioned IC chip 3 and electronic parts 4 and 5 and to 
raise humidity-tolerant reliability, restoration formation of the restoration resin 7 is carried out at the mold 
cavity section 10. Restoration resin 7 is resin layer 7b filled up with and hardened on resin layer 7a which 
consists of at least two kinds of restoration resin layers, for example, is mainly filled up with and hardened 
at a mold cavity section 10 base side, and this resin layer 7a. It consists of resin ingredients with concretely 
comparatively large contraction filled up with and hardened at the base side of the mold cavity section 10. It 
is an ingredient with many resinous principles, such as an epoxy resin generally called under-filling resin. 
This resin layer 7a is filled up with and hardened by extent which covers the top face of the IC chip 3 
completely at least. That is, both bonding strength improves with the stress generated by contraction of resin 
layer 7a with which it filled up between the IC chip 3, electronic parts 4 and 5, and the base of the mold 
cavity section 10. And the stress generated by contraction of resin layer 7a formed so that the IC chip 3 
might be covered completely occurs toward the IC chip 3. This works so that stress may push against the 
base side of the mold cavity section 10 from the top- face side of the IC chip 3, and the bonding strength of 
the IC chip 3 improves further. 

[0072] Moreover, the thickness of resin layer 7a to which resin layer 7b covers the IC chip 3 and electronic 
parts 4 and 5 with large resin layer 7a of contraction stress will become thin. Consequently, in order to solve 
the problem that moisture resistance etc. is not fully acquired, it fills up and hardens. The bonding strength 
of the IC chip 3 mounted in the mold cavity section 10 or electronic parts 4 and 5 improves by this, and 
damp-proof dependability improves. 

[0073] In addition, it is made not to make restoration resin 7 project from the effective area of the mold 
cavity section 10. This is for being stabilized and arranging a surface mount mold crystal oscillator to a 
printed-circuit board. 

[0074] In the surface mount mold crystal oscillator of above-mentioned structure, as drawing 5 is shown in 
the bottom view in the condition of having omitted restoration resin, the IC chip 3 and two electronic parts 4 
and 5 are held in the mold cavity section 10 of a bottle object 1. 

[0075] By drawing 5 , the IC chip 3 explains as what has a larger flat-surface configuration a little than two 
electronic parts 4 and 5. 

[0076] This invention has specified the arrangement structure with which the IC chip 3 considered space- 
saving-ization with two electronic parts 4 and 5 and the bottom plane structure of a bottle object 1, i.e., the 
opening configuration of the mold cavity section 10, and the arrangement location of the external terminal 
electrodes 11-14. 

[0077] If one IC chip 3 and two electronic parts 4 and 5 are made space-saving and arranged, like the 
conventional technique, the IC chip 3 and two electronic parts 4 and 5 should be mounted so that an overall- 
layout configuration may become rectangle-like, and the opening configuration of the mold cavity section 
10 should also be made the shape of a rectangle. 

[0078] However, in order to mount two or more IC chips 153 and electronic parts in the mold cavity section 
157 of the shape of a rectangle like the conventional technique, the configuration of the rectangle-like mold 
cavity section will enlarge in vain. Consequently, constraint occurs in the formation location of the external 
terminal electrode formed in the perimeter of opening of the mold cavity section 157, and magnitude, and 
the area of base of a bottle object 151 is enlarged, or the external electrode terminal 162 cannot be 
miniaturized very much. That is, either enlargement or the fall of the bonding strength to a printed-circuit 
board is not escaped. 

[0079] In this invention, centering on components with a big flat-surface configuration like the IC chip 3, it 
mounts in the mold cavity section 10 so that the electronic parts 4 and 5 with a small configuration may be 
arranged to the perimeter. 

[0080] Specifically along with the center line (line prolonged in right and left of a drawing) of the cross 
direction of a bottle object 1, it arranges with electronic parts 4, the IC chip 3, and electronic parts 5 from 
the left-hand side of drawing. Since the configuration of the above-mentioned electronic parts 4 and 5 is 
small a little, the arrangement configuration of electronic parts 4, the IC chip 3, and the whole electronic 
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parts 5 is an outline cross-joint configuration. 

[0081] Therefore, the flat-surface opening (base) configuration of the mold cavity section 10 also has 
arrangement structure of electronic parts 4, the IC chip 3, and the whole electronic parts 5 with the 
abbreviation similarity-related outline cross-joint configuration. And the mold cavity section 10 of an 
outline cross-joint configuration is formed to the mounting base of the shape of a rectangle of a bottle object 
1 . The field of four corners of the bottle object 1 formed of the base of the shape of a rectangle of a bottle 
object 1 and the mold cavity section 10 of a cross-joint configuration remains, and the external terminal 
electrodes 1 1-14 are arranged to this field. 

[0082] In drawing 5 , it has overhang section 1 0a to which a part of mold cavity section 1 0 extends in the 
plane region between 2 external terminal electrodes 1 1 and 14 which the mold cavity section 10 adjoins and 
suit, for example, electronic parts 5 are mainly arranged in it. 

[0083] Moreover, it has overhang section 10c to which a part of mold cavity section 10 extends in the plane 
region between 2 external terminal electrodes 12 and 13 which adjoin and suit, for example, electronic parts 
4 are mainly arranged in it. 

[0084] In addition, it has the overhang sections 10b and lOd to which a part of mold cavity section 10 
extends to the plane region between 2 external terminal electrodes 1 1 and 12 which adjoin and suit, and 
between 13 and 14. Some IC chips 3 are arranged at these overhang sections 10b and lOd. 
[0085] This is the configuration of mold cavity section 10 whole configuration, i.e., mold cavity center 
section, lOe and the four overhang sections 10a- lOd. 

[0086] As mentioned above, the mold cavity section 10 of the shape of a cross joint which consists of the 
four overhang sections 10a- lOd and center-section lOe in the base configuration of the shape of a rectangle 
of the bottle object 1 shown in drawing 5 , In four corner fields which are the dead space of the cross-joint- 
like mold cavity section 10, since the external terminal electrodes 1 1-14 are arranged, on the whole base of a 
bottle object 1 , a useless tooth space does not exist at all, but the component- side product to the printed- 
circuit board of a bottle object 1 can be miniaturized very much. 

[0087] And the external terminal electrode 12 with which VCC potential is supplied to the corner across 
which overhang section 1 0c and overhang section 1 0b face is arranged. And if the capacitor which cuts the 
high frequency noise component on which the electronic parts 4 arranged to overhang section 10c are 
superimposed by supply voltage is used, connection by the predetermined circuit pattern 3 1 will also 
become very easy. Moreover, constraint of leading about of other circuit patterns 31 is canceled. 
[0088] Moreover, the external terminal electrode 1 1 used as the OUT terminal which performs an oscillation 
output to the comer across which overhang section 1 0b and overhang section 1 0a face is arranged. And if 
the capacitor which cuts the noise component on which the electronic parts 5 arranged to overhang section 
1 0a are superimposed by the output signal is used, connection by the predetermined circuit pattern 3 1 will 
also become easy, and constraint of leading about of other circuit patterns 31 will be canceled. In addition, 
since the external terminal electrode 1 3 used as the GND terminal of ground potential is arranged to the 
comer formed of overhang section 10c and lOd of overhang sections, in order to cut a noise component, on 
the other hand, it becomes very easy to connect an edge as a capacitor (electronic parts 4) connected to 
ground potential. 

[0089] Moreover, in the crystal oscillator of the conventional technique, only the IC chip 153 is mounted in 
the mold cavity section 157 of a bottle object 151 as a circuit which controls oscillation actuation for a 
miniaturization. In this example, accumulation also mounts the difficult mass capacitor in the IC chip 3 as 
chip-like electronic parts 4 and 5 at the mold cavity section 10 of a bottle object 1 . For this reason, the 
number of components of the electronic parts carried in a printed-circuit board also decreases, wiring also 
becomes easy, it can contribute also to the miniaturization demanded with a mobile transmitter etc. greatly, 
and, moreover, handling also serves as a very easy surface mount mold crystal oscillator. 
[0090] Next, the assembly approach of an above-mentioned surface mount mold crystal oscillator is 
explained. 

[0091] First, electronic parts 4 and 5 and the metal lids 6, such as the bottle object 1 mentioned above, a 
quartz resonator 2, the IC chip 3, and a capacitor, are prepared. In addition, the seam ring 36 is joined to the 
front face of a bottle object 1 by soldering etc., and the bump 24 is formed in it, and bumps 22 and 23 are 
formed on the electrode pad 20 and 21 . Furthermore, the golden bump is formed on the aluminum electrode 
of each I/O section of the component side of the IC chip 3. 

[0092] Next, a quartz resonator 2 is mounted. It positions and lays so that the electrode pad 20 for quartz 
resonators of the front face of a bottle object 1, the bumps 22 and 23 for connection who formed on 21, and 
the drawer polar zone 2d and 2e of a.quartz resonator 2 may specifically agree, and both are joined for the 
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drawer polar zone 2d and 2e and the electrode pads 20 and 21 using the conductive binders 2f and 2g, such 
as Ag. In addition, although the inferior surface of tongue by the side of the other end of a quartz resonator 5 
is laid on the bump 24 for maintenance and junction is performed, at this time, contraction stress will work 
at the time of hardening of a conductive binder, the other end side tip of a quartz resonator 2 will be raised, 
and the gap equivalent to the height of the bumps 22 and 23 for connection will be formed between the 
inferior surface of tongue of a quartz resonator 2, and the front face of a bottle object 1 . 
[0093] thereby — vibrating electrode 2b of a quartz resonator 2, and 2c — the electrode pads 20 and 21 and 
the 1st beer hall — it will flow in conductors 25 and 26, the internal circuit patterns 29 and 30, the 
predetermined electrode pad 32 formed in the base of the mold cavity section 10 through conductors 27 and 
28 the 2nd beer hall, and the monitor electrode pads 34 and 35. 

[0094] Next, frequency regulation of a quartz resonator 2 is performed. The terminal for measurement of a 
frequency measuring device (probe) is specifically contacted to these monitor electrode pads 34 and 35, the 
predetermined oscillation of the quartz resonator 2 is carried out, and a frequency is measured. Based on the 
result, on vibrating electrode 2b by the side of the top face of the quartz resonator 2 joined to the bottle 
object 1, metals, such as Ag, are vapor-deposited, the mass of vibrating electrode 2b is fluctuated 
substantially, and an oscillation frequency is adjusted. 

[0095] Next, the frequency which the quartz resonator 2 adjusted is stabilized. Specifically, the bottle object 
1 whole which the quartz resonator 2 joined is heat-treated at 150-250 degrees C. Generally this heat 
treatment is called heat aging. Impurities, such as a solvent which is made to stabilize the vacuum 
evaporationo object for frequency regulation put on vibrating electrode 2b according to this heat aging, and 
is contained in the conductive paste etc., are volatilized. 

[0096] Next, the closure of the metal lid 6 is performed. On a seal ring 36, the metal lid 6 is laid, it is a roller 
electrode for seam welding (not shown) about the perimeter of the metal lid 6, and impressing the welding 
current, contact migration is carried out and, specifically, both are welded. 

[0097] Next, the IC chip 3 and electronic parts 4 and 5 are mounted in the mold cavity section 10. 
[0098] every which specifically formed mounting of the IC chip 3 in the IC chip 3 first — Au bump and 
every place ~ a law — positioning installation of the IC chip 3 is carried out, after that, a supersonic wave 
etc. is impressed to the IC chip 3, and welding is mutually carried out to it so that IC electrode pad 32 may 
agree. 

[0099] Moreover, junction of electronic parts 4 and 5 applies the conductive resin paste which contains Ag 
powder etc. in the component electrode pad 33, lays electronic parts 4 and 5, and KYUA and hardens a 
conductive resin paste. 

[0100] In addition, in order to make it the heat by KYUA of a conductive paste not give the IC chip 3, first, 
electronic parts 4 and 5 may be mounted and the IC chip 3 may be mounted after that. 
[0101 ] Next, it fills up and covers with restoration resin 7 so that the IC chip 3 and electronic parts 4 and 5 
may be covered in the mold cavity section 10. Specifically the IC chip 3 arranged in the mold cavity section 
1 0 and the whole electronic parts 4 and 5 are covered completely, and are hardened with the resin ingredient 
generally called under-filling, and the epoxy resin which was further excellent in moisture resistance on this 
resin layer is filled up with and hardened. That is, restoration resin 7 is the laminated structure of resin layer 
7a and resin layer 7b. In addition, resin layer 7b may be omitted depending on the moisture resistance of 
resin layer 7a. 

[0102] Next, based on the temperature frequency characteristics of the quartz resonator 2 beforehand 
determined according to the frequency regulation process, the temperature compensation data for carrying 
out flattening of these temperature frequency characteristics in a large temperature requirement including 
ordinary temperature etc. are inputted into the memory section of the IC chip 3 using the write-in control 
terminal electrodes 15-18 for predetermined actuation of a surface mount mold crystal oscillator. 
[0103] In addition, if needed, with the written-in compensation data, a check of operation may be performed 
and the compensation data of correction may be written in again. 

[0104] According to the amount of fluctuation from the oscillation standard-of- frequency frequency of the 
quartz resonator 2 in predetermined temperature, the capacity of varicap diode adjusts this temperature- 
compensation actuation based on compensation data, and it amends that frequency drift, the ambient 
temperature according [ temperature compensation data ] to a temperature-sensitive means — being based — 
a frequency — a variation rate — in order to amend an amount, it is data for rationalizing the electrical 
potential difference which controls the capacity of varicap diode. Thereby, flattening of the temperature 
frequency characteristics of the proper which a quartz resonator 2 has can be carried out in a large 
temperature requirement including ordinary temperature. 
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[0105] In the above-mentioned surface mount mold crystal oscillator, the plane region of the external 
terminal electrodes 11-14 which arrange the external terminal electrodes 1 1-14 to four corners of the base of 
a bottle object 1, and adjoin and suit is effectively used as an overhang sections [ of the mold cavity section 
1 0 / 1 0a- 1 Od ] formation field. 

[0106] For this reason, since sufficient magnitude to join the configuration of the external terminal 
electrodes 1 1-14 to a printed-circuit board can be secured and the useless field in the base of a bottle object 
1 can be minimum-ized, the component-side product to a printed-circuit board serves as a very small surface 
mount mold crystal oscillator. 

[0107] Moreover, the external terminal electrodes 11-14 have the abbreviation rectangle-like flat- surface 
sections 1 la- 14a and the edge surface parts 1 lb- 14b which extend in the thickness direction of the comer of 
a bottle object 1, respectively. These edge surface parts 1 lb- 14b act as an electric conduction path connected 
comparatively simply in connection between the IC chip 3, electronic parts 4 and 5, and the external 
terminal electrodes 11-14. Moreover, when it joins by solder to a printed-circuit board, the fused solder has 
been in the edge surface parts 1 lb- 14b from the flat-surface sections 1 la- 14b, but also in order to check the 
junction condition of this solder depended for creeping up, it acts. 

[0108] Although the end chip section of a configuration of 1/4 yen is prepared in the corner of a bottle 
object 1 and the edge surface parts 1 lb- 14b are formed especially, the thermal shock stress at the time of a 
soldered joint can also be distributed, and thermal shock resistance also improves. 

[0109] Moreover, the external terminal electrodes 11-14 can be arranged to the comer of the base of a bottle 
object 1 for having arranged the write-in control terminal electrodes 15-18, such as data to the IC chip 3 
which is not used at the time of junction of a printed-circuit board, on the side face by the side of the long 
side of the pair of a bottle object 1. When the write-in control terminal electrodes 15-18 are parallel to the 
base of a bottle object 1 and form near the base temporarily, it is necessary to take the cure against soldering 
arrival at the time of a soldered joint of a printed-circuit board. Now, it becomes difficult to use the base of a 
bottle object 1 effectively only with the mold cavity section 10 and the external terminal electrodes 11-14. 
[0110] Although electronic parts 5 are crossed to overhang section 10c, electronic parts 4 are crossed to 
center-section lOe and the overhang sections 10b and lOd at overhang section 10a of the mold cavity section 
10, although the mold cavity section 10 is formed in the shape of an outline cross joint, and one IC chip 3 is 
arranged in the above-mentioned example, still more nearly another electronic parts to overhang section 1 0b 
of the mold cavity section 10 can be arranged. Furthermore, another electronic parts can be arranged in lOd 
of overhang sections. 

[0111] Moreover, as a configuration of the mold cavity section 10, one or the two overhang sections are 
omissible among the overhang sections 10a- lOd shown in drawing 5 so that it may indicate to drawing 7 (a) 
-(c). 

[01 12] This is good also considering the configuration of the mold cavity section 10 whole as the shape of 
an outline of T characters, when adding the electronic parts of a conversely different application when the 
electronic parts 5 which are capacitors are carried in a printed-circuit board side and it arranges the IC chip 3 
and electronic parts 4 in the mold cavity section 1 0 of a bottle object 1 . 

[01 13] For example, the opening configuration of the mold cavity section 10 is the configuration where 
overhang section 10c was omitted, and drawing 7 (a) has become outline-like of T characters. 
[0114] Moreover, the opening configuration of the mold cavity section 10 is the configuration where 
overhang section 10b was omitted, and drawing 7 (b) has become outline- like of T characters. 
[0115] Moreover, the opening configuration of the mold cavity section 10 is the configuration where the 
overhang sections 10c and 10b were omitted, and drawing 7 (c) has become outline-like of L characters. 
[0116] That is, as shown in drawing 5 and drawing 7 (a) - (c), the opening configuration of the mold cavity 
section 10 is the configuration where two different rectangles were piled up. 

[0117] And a total of one or a maximum of four electronic parts will be arranged at the overhang sections 
10a- lOe. That is, if the opening configuration of the mold cavity section 10 except the overhang sections 
10a- lOe which have arranged electronic parts has become outline rectangle-like, the IC chip 3 can be 
arranged easily. 

[0118] Moreover, in drawing 5 - drawing 7 , although four external terminal electrodes 11-14 are arranged 
in the mounting base of a bottle object 1, the needlessness of the external terminal electrode 14 used as 
VCON can be carried out by simplification of a control circuit. At this time, the external terminal electrode 
14 may be used as a dummy electrode for the reinforcement at the time of a soldered joint. Moreover, this 
external terminal electrode 14 very thing may be removed. That is, even if it is the surface mount mold 
crystal oscillator in which the external terminal electrodes 11-13 were formed to three corners at the base of 
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mounting of a bottle object 1, it does not deviate from the range of this invention. 

[0119] Furthermore, the configuration of the external terminal electrodes 11-14 may be formed in the shape 
of [ which makes the bottom face angle section of a bottle object 1 top-most vertices ] an outline triangle. 
And it does not matter as the shape of a polygon, such as a rhombus configuration which has top-most 
vertices, respectively in the plane region between 2 external terminal electrodes 11-14 which adjoin and suit 
as a configuration of the mold cavity section 10, and the shape of 8 square shapes which removed the top- 
most vertices. 

[0120] Drawing 8 is the fragmentary sectional view showing other structures of the surface mount mold 
crystal oscillator of this invention, drawing 9 is the bottom view of the 1st container, drawing 10 is the plan 
of the 2nd container and drawing 1111 is a bottom view of the 2nd container. 

[0121] In this example, it has the mold cavity section which has IC chip held in the lower part side of the 
whole container, and the field 350 where a quartz resonator is arranged at an upper part side is formed. 
[0122] And the mold cavity section which holds IC chip is the surface mount mold crystal oscillator of the 
configuration which is carrying out opening to the top-face side. 

[0123] That is, the bottle object consists of the 1st container 310 and the 2nd container 340. And the 1st 
container 310 consists of plate-like ceramic layer 310a and ring-like ceramic layer 310b, and the seam ring 
336 is further arranged in the front face of ring-like ceramic layer 310b. And a quartz resonator 302 is 
arranged and the closure of the quartz resonator 302 is carried out to the field specified with this ceramic 
layer 310a, and ceramic layer 310b and the seam ring 336 in airtight system with the metallicity lid 306. 
[0124] Moreover, the 2nd container 340 consists of plate-like ceramic layer 340a and ring-like ceramic layer 
340b. The IC chip 303 and electronic parts 304 and 305 are arranged at mold cavity section 340c specified 
by this ceramic layer 340a and ceramic layer 340b. In addition, the electrode pad and predetermined circuit 
pattern with which the IC chip 303 and electronic parts 4 and 5 are arranged are formed in the base of mold 
cavity section 340c. 

[0125] And as shown in drawing 9 , the terminal electrodes 351-354 for junction are formed in four corners 
of the inferior surface of tongue of the 1st container section 310. among these, the terminal electrodes 351 
and 352 for junction — the electrode pad 320 (321) for quartz resonators ~ a beer hall — it has flowed 
through a conductor 325. and the terminal electrodes 353 and 354 for junction — GND potential — becoming 
— the seam ring 336 — a beer hall ~ it has flowed through a conductor 326. 

[0126] The 2nd container 340 has mold cavity section 340c which carried out opening to the top face, as 
shown in drawing 10 . And the terminal electrodes 361-364 for junction are formed in the perimeter of 
opening of this mold cavity section 340c. These terminal electrodes 361 and 362 for junction are terminal 
electrodes for junction linked to the terminal electrodes 351 and 352 for junction of the inferior surface of 
tongue of the 1st container 310, and the terminal electrodes 363 and 364 for junction are terminal electrodes 
for junction linked to the terminal electrodes 353 and 354 for junction of the inferior surface of tongue of the 
1st container 310. and the beer hall where the terminal electrodes 361 and 362 for junction pierce through 
ceramic layer 340b — it has flowed in the predetermined IC electrode pad of mold cavity section 340c 
through a conductor (not shown), moreover, the beer hall where the terminal electrode 364 for junction 
pierces through ceramic layer 340b — through a conductor (not shown), it flowed in the predetermined IC 
electrode pad of mold cavity section 340c, and has flowed in the external terminal electrode 313 of GND 
potential through the corner of ceramic layer 340a further. 

[0127] Moreover, as shown in drawing 1 1 ,311-312 are formed in four comers of the inferior surface of 
tongue of the 2nd container 340 for the external terminal electrode. The external terminal electrodes 311- 
3 14 are connected to the predetermined circuit pattern of the base of mold cavity section 340c through the 
thickness and the comer of ceramic layer 340a. 

[0128] For example, the external terminal electrode 312 is a terminal electrode of Vcc, the external terminal 
electrode 311 is a terminal electrode of OUT which performs an oscillation output, and the external terminal 
electrode 314 is [ the external terminal electrode 313 is a GND terminal electrode, and ] a VCON terminal 
electrode used at the time of adjustment of a frequency etc. 

[0129] Moreover, the crevice which extends in the thickness direction is formed near the center section of 
the long side side side face of the 2nd container 340, and the control terminal electrodes 3 1 5-3 1 8 for data 
writing with which the conductive ingredient was applied and formed are formed in the crevice internal 
surface of ceramic layer 340b. 

[0130] In addition, the conductive ingredient is not applied to the internal surface although the crevice is 
formed also in ceramic layer 340a. 

[0131 ] the conductive. resin with which such the 1st container 310 and 2nd container 340 contain metal 
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powder, such as solder and Ag, ~ ******** ~ ** ~ through the conductive joint material 360, the terminal 
electrodes 351-354 for junction of the 1st container 310 and the terminal electrodes 361-364 for junction of 
the 2nd container 340 are joined, and it is in one. That is, the laminating of the mold cavity section 340c 
which carried out opening to the upper part of 340 of the 2nd container is covered and carried out with the 
1st container 310. 

[0132] In the surface mount mold crystal oscillator of above-mentioned structure, as shown in drawing 1 0 , 
the flat-surface configuration of mold cavity section 340c which holds the IC chip 303 and electronic parts 
304 and 305 is the shape of an outline cross joint which has the four overhang sections 341-344. 
[0133] And electronic parts 304 are arranged at the overhang section 341, electronic parts 305 are arranged 
at the overhang section 343, and the IC chip 303 is arranged at the mold cavity section 340c part except 
these overhang sections 341 and 343, i.e., an outline rectangle-like part. 

[0134] In such structure, the configuration of mold cavity section 340c is chosen according to the 
arrangement configuration of the IC chip 303 held in mold cavity section 340c, and electronic parts 304 and 
305. And the plane region of the terminal electrodes 361-364 for junction which arrange the terminal 
electrodes 361-364 for junction of the 2nd container 340 to four comers of the top face of the 2nd container 
360, and adjoin and suit is effectively used as a formation field of the overhang sections 341-344 of the 
mold cavity section 10. For this reason, since sufficient magnitude to join the configuration of the terminal 
electrodes 361-364 for junction to the terminal electrodes 351-354 for junction by the side of the inferior 
surface of tongue of the 1 st container 310 can be secured and the useless field in the top face of the 2nd 
bottle object 340 can be minimum-ized, the component-side product to a printed-circuit board serves as a 
very small surface mount mold crystal oscillator. 

[0135] And it is the configuration where the opening configuration of said mold cavity section 340c piled up 
the two shape of a different rectangle like drawing 5 , and electronic parts 304 and 305 are arranged at the 
overhang sections 341-344 of mold cavity section 340c. 
[0136] 

[Effect of the Invention] In this invention, the external terminal electrode or the terminal electrode for 
junction is arranged in the mold cavity section of the bottle object which contains IC chip and electronic 
parts which operate stability and high performance, and the comer around [ opening ] this mold cavity 
section. And the mold cavity section has the overhang section so that it may spread in the plane region 
between 2 terminal electrodes which adjoin and suit. 

[0137] It is not necessary to change the configuration of any terminal electrode or to make it small, and the 
reinforcement of a soldered joint in a printed-circuit board, other containers, etc. can be maintained in the 
decision of the configuration of the mold cavity section. 

[0138] Moreover, IC chip and electronic parts for making dead space into min and making the stable 
oscillation actuation perform in the mold cavity section can be mounted in coincidence at mold cavity 
circles by making IC chip or electronic parts mount in the overhang section which spread even in the plane 
region between 2 terminal electrodes which adjoin and suit. 

[0139] Therefore, the components arrangement mark of the external circuit which it is highly efficient and is- 
formed on a printed-circuit board will be decreased, and a small surface mount mold crystal oscillator will 
be attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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gjgffitf) 4 KSBI^/S Ufc^ffiSB 1 1 a ~ 1 4 a £ , i? 
7$y?&mJBl c, 1 d(D4o«Z)^aS€rff^(6]{cti 

S151 1 b~ 1 4 b iri^flSj&^ftTV^o *fc, 

vm<iL<Dfti&ffii-nm 1 3 j*, 1 <omw\mi& u 

;fc£f±fflig{fcjjll 9Kg^U ^JSSU^6(r->-/kK 
Z>fl-S54&B=-®Ei l 3 KM LTJ4, El2roi5lwir7$s/ 

?mmm 1 a - 1 d <D3-x&mmi-z> ¥T*-/um&%. 
vmkizx^x, m±mm#mi 9 inigfi ufc , s 
fc, ft-wm^mm 1 3 <Dmmmm 1 3 a 1 ©a? 

[0 0 4 6] ;£fc, ##ii*.S)Jffllffi^mai 5~1 8i' 
o^T, t75 y^^Jll a, 1 dlHJ4J&£§;ft.T33 

e>-r, ±7$*?&mmi a, 1 dK&^fcfraJi, 

Mz.i-f±7 5 s^iffr^JI 1 b, 1 cgC5>ro*iaoffiffi{- 
^$^T^5o SfoT, 121, H 3 l^-T J: 5 K, * 
#&^$W4&S^flffil 5-1 8 (Ml. 0 3T-I417, 

-TSr 9J&v\, 

[0047] ^*ui, SS*i©*ffifly^^§^fci^ 
±fflgf$:J8ll 9 tm&Zm±1-Z1tlbX*hZ>. £7c, 3§= 



©*ffi^^a7Kf B ^«sr¥ffl^L.fc^ :/y v mb 

5, 5 6 K, #« 1 5 - 1 8 14, ±7 

i-77^illb, 1 c®JHSffittifil£|y]&ffi&gJ&L 

t, z.tDWfrnvftmmm&isivx^^z.ktfmizi- 

O^KP v^#IS:#if;5S, #£&&M#|iJIH?-«ffl 5- 
[0 04 8] ±j£©2&&§#: ltt, t7?'77 1 a 

~i &tt£ttv^y? yy-yy- h*m\*xi»&r 

y-y->-HcMitfIl©lf7*-/^f|!:2 5, 2 6 

9(c*A«lb^«tt/^y K2 o, 2 1 iftsajftBS, 
»<y7 , 2 2 > 2 3, fiM*ffl/<V7 p 2 4fc*5J»fr 

[0 0 4 9] *fc, ite^Sl b i45^t5 5'7^ 
^y-X->- Mc^2©tfT*— /wa|«:2 7, 2 8t^ 

5 jra?L&tMi* a*w»«HFiw 1 5 ~ 1 8 $ 

7*-^f«i:2 7, 2 8XUt«#ii^§!l«*^««l 5 
~ 1 8 t *5 

[0 0 5 0] IrINPI-, -©^y — ^->— h(D^r-V tfx-f 
30 -asi orofit^siic, ICii/-?j/K3 2, i 
fltt^? K3 3, jy K3 4, 3 5Rt^I 

c«*/< k 3 2 , m?nM/< V K 3 3 t 1 

1-18 ttSsaugfJfeiillMRSrflljfti-S^WEai^* 
-V3 1 i**5»ft«*r»ri«-5. 
[0 0 5 1] ^fc, t7?!X?ftgil aXJ4-fe7 5 y 

^II:, Il®lf7*-/^2 5 > 26tS2©f 

2 9, 3 0t*5«ft:)»«r, iifcoKiBAA*^-^ h 

[0 0 5 2] t7?7^i»il c <kJ5e5*;fcffl5 

iSftil 1~1 4£0*ffigi}l l b~l 4 b&tJf##ji 
^IHWW^mWi 5~l 8 i:ti:Z®*)X.l1-MRVWfrU 

9VW&*Wm\ l~l 4©*ffil35l l b~l 4 b&tP* 
Sii^WfPiHT-WSi 5-18 fcfc$*ft«fcJ§&iM- 

[0 0 5 3] Sfc, t75 ^KMl d t**>f A» 
so KM P 5 5 _y * ^ y - v h K, ^SB 
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iQf-mm 11-14 ©»ffig|5 llb~14bi >9 
X h-e^flB«KF««l 1-1 4 0*ft9ffil 1 b~l 4 b 

<omm&m ktt&namman mast ww©wit©«-» 

11-14 ©qzffigp lla~14ai451ff 

[0 0 5 4] ziDi. o KG-?}) h*mm 
fc**«» J f-2Sr*»b, tr^*-»l OKI 

JE;*j-C:7V;*£fT5fc»l-, M/Lfi^r-vfc'x-f-g&l 0 

&£JIla, lb^iglc, 1 d b*fttfX-7l'X 

[00 5 5] 8cfc % g&ftl t*ffiKl«ffli-5^.»»^ 
8*11-14, *#ii^©JWffi^«* 15-18, $t 

jhfflwtnt 1 9 , ?K2o, 2 1 % 

I CttXy K3 2, fg^fl^y K3 3, 
a?s/K3 4, 3 5, «BB»/^-y3 1±l:Ni^y 
^, 77r>»^ y * ft if £JfeLT, Wfliiiitit 
£;ft,5<, 

[0 0 5 6] MHFlortttlcjpjftSfi'S 

fT*— yH»ft:2 5-2 8S.U ; E^^->'2 9-3 0 
fi, *y^^#^^y^4ifo*|»jftiAJHi»#*» 
S«*l©^*Efc«USii5«-flWl 1~1 
8, £tlhffl*#J8ll 9, 48*^?K2 0, 2 1, 3 

2, 3 3, 3 4, 3 5,Rtf#«Ei»^*-->'3 Iff, ffi 
8!^Ji5**SrTtfL^i LT, *©*ffif-, NiJi, 

[0 0 5 7] ffi, ^5^K«ffifc*«^«i[B^ftBil 3 
i#JhflH*«Ri 9 fco«KflHStJ:o-C, Miff. * 
7 5 y?&UM 1 a - 1 d £K< f T*-/H£#.&tf F*J 

*&ifcJf i a , i b(Di^<Dftm--b s wy&im 

fcMMfcU 3 b SrjeaS*5± 5 

■f*ur±^. r ftfi, ^9vK«fittR&i", Miff, 
*§^m^^lSfEft-'5^IIBtt!45fc5VCC«^««l 2 fc 

±7S.y?ffl»mi c s 1 dOloro^gBO^^ib-f, 

fl#w» 9 rti^r lt, nsmi^tt 

[0 0 5 8] Sg»fcl©£ffif;:*i^-C, *f B M» 

^/Bfctt/V K2 0, 2 l±\Z.&ffi$/<>7 r 2 2, 2 

3, ftk*4SSi5(l!l(^^ffl^>'7 e 2 4f4, h 



(6) 

10 

^2 2, 2 3©ilS*«r3f^«±Kii _ 'Bfc»U:«*ia© 
epftij-&;fi£fi : iff«}:v\, »SL<HU ^Sfriro*® 
a»&SHJMi'<:^2 2, 2 3©BljjR»^*t?o»*tt, 

Miff 1 5-2 0 nmT'hV. ^^^7*2 4©M 
T-©i«5$fi, 2, 2 3iU1>Mi 

ff5~l Oi/mSSffiVHtttJfcoT^S. 

[0 0 5 9] £<btr, SubflWHMli 9±fc, 8£B&*gI5 

iorft-&t5, ->-/HJ V^3 6ff F e-N i ©^ 
f&54 27n^ > F e-N i -C o ©£-&-?& 5 =>/^ 

-/k y yfi/i if^^jfc d m±®m&m 1 9 ©0#t£ 

[0 0 6 0] ±i6roi5^^Sfrio*ffif-fi, 

20 ffidJ&fc £ jft-fcgfbS* 2 b, 2c, ^IifM2b, 

2 c A»e>-*«m»»^iia s tvtzg,ft<Di\mnmi$ 2 

d, 2 e kfrbmiiStZnX^Z. ft, BUfrJS^TTffi 
ffl!lOgfb«« 2 c 2 e li^-C^-To - © 

§ I ffim* 2 d , 2 e fl, 7fc^S»^ffl««/< y K 2 0 , 

[00 6 1] it ii8S2b, 2 e,&tf5lttJ®S2 
d, 2ett, *f B «2 aWMffifJlTffiJi t LTC r-^N 

so [0 0 6 2] l 0S9fli::££Sftfc;!kA£lb? 

2»AJR*atflE6tJ:o-C««ttK:»jJ:*il-CV^ 0 & 
JSl!igft6ff, 3/<-y^4 2TuJt£¥<D&mVtPtfr 
kfcU, MiffO. ImmOfWfc!), ti*10^ 
ffioSTJbfliJIMMIl 9fc5 5ftltSftfc^-Ay ^3 
6i:»»-S^Sii5. ft, BOW-mmWli 
ffif'ISNi, TAs$i-t?J*m*&M UT*S< 
U\ ift-ff, »Jj^t5 5a-!i^ ^fr6ro*Bfi!l^ffi 

40 [0 0 6 3] W^-Vt'x^-SBl Ort^fi, ffl 

®\2\'&&mf&-fZ> I Cf*/^3 ^JR^$ixTV>5 0 I C 

{t^ttTWflfeSixS, Miff, IC^yT'Sfi, 3S«@ 
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HoaAtftfti+saa-fe^w, /<!> a— 

£;h,&©»fM:*Mli*6^n*y*HW**# 

[0 0 6 4] IOj:5*ICfyy3Cli, S 
Sg«EE;5Hfc*&£;h,5VCC4iH% j/5vKSttt*5G 

gHJ^Sr^SOUTiffi^, *fl»>bAMfca>MteTO 
itSVCONfi^ ffifltT*— **#&*©fc©lwfflV> 

So 

[0 0 6 5] ICfy/30VCCfif (®H8B) fit, 
jJrfcl CfgAj/ K3 2, BrJEEIlW-VS 1 Sr^U 

^tt, BrJfcl CM*? K3 2, BffflEW/^-^S 1 
^^•L.T^(-SBCT-«^1 lm^fflSJvCV^,, G 
NDW (—«©*#») (4, RtlCH^yRS 

'i*fflS*tTV*S. VCON*FI40fSlCtt^5' K3 
2, 0fSE^i?->-3 l&^LTfl-SBJgT-Sffil 4fc 

Clips' K3 2, m*BI»^#-V3 1^=^1(1 
3 4, 3 5, ttttfeK** LTSg«#: 1 ©*ffi©*«/< 
1/K2 0, 2 1l:*IUV»5. S?>l^ 40©x-* 
##&^f&JPiSm±, 0r£l CttlE/<yK3 2, @t5£E 
l^->3 1 fc^LT** 1 5 
~1 8(c«ilUTV^o 

[0 0 6 6] C*t£>©£48!m4, (jitflCfy^SC 

©j3rit I C««/<y K3 2 lOB^SW^x^ >-^*fll 

S&ttSftS. ICf7y3©^gH8l:*r;^ 

I CiS^y K3 2l:»>[UTti*)4v^«, *+tTx 
-f-fcl 0©#:|foJ»**<fcfe*v*J:5Mti-5iB*St 

[0 0 6 7] t?«ftA4. 514, «*.ff 
>"9-?$>&. «^gBS4, 514, 

fr^KSS, 3 3HI:, Ag&£**trWt&*ffilft 

[00 6 8] m^SBfn 5 -e&5 a >"x V1H4, ICfy 
^3<bOUT©^g|5ffi^®ilIl 2<k©F«8-e, —Hftify 

[0 0 6 9] «^g|5B B p4-e&?>3V7 f >'^J4 % I 

ft, VCCO^I-aiJJB^«il 2li«»*il5«««EK 



(7) 

[0 0 7 0] -t LT„ ff-f- SB1 OftCIt, r© 
ICfy/3i2o«f«fi4, 5ir*s, iftlff-f- 

[0 0 7 1] af+lff-f— »1 0IHI4, ±&©I 

Cfy7-3« «?-«lfi4, 5 *BB 

SJvct^s. 5te*^Bg7d, *j*.tf % '>4<tt2ii 
«fc±fc*« • aftsftsarmji 7 a t , &mmm 7 a 

±fc£W • Wk*-H5«HB«7 b * 
UWX'hZo Z<Dffimm-7 ate, I 

3©±DfSr^|raa-r5S«^^« • §Mfc*ivc^ 
5„ fiP*., ICf-^3, 1^4, 5i*tlff^ 
-351 0©JSffit©Hlc3E^$^fc»flgg7 a©«X^I- 
20 ioT«tt5(6At±oT, W#©*£-!MM«IrI±-*- 

Itffimm 7 a ©J|5l»fcioT»£-r5J&2)a«, I Of-y 

ft-5 <t 5 S-fft^. IC^y^3©»&3MEi»S&fcrt]± 

[0 0 7 2] 3fc, »JlgJf 7 b f4, iKtfj&A©*#Hf 
IBS 7 afc.fcoT\ ICfy73^tfM4 > 5£& 
«H-5*HBJl7a©]|WP!6J#<*oTU*5. t©Jl* 

•V -f —SB 1 0 rtfc&S Lit I C =}- y -f 3 J^t^f «fi 

[0 0 7 3] ffi, 3£*BfI§7l4, Jrt^f-f-StlOO 

©T-fcS„ 

[0 0 74] ±^©«ig©^ffi ^S7K H B B 3ga«-CI4, . 

I C^y^'3&Ot2o©®^-SBf n 4, 5^, SS«ci© 

[0 0 7 5] m 5 t?{4 I Cf-3'^'3*S2 0©fi-?gPfi I 
4, 5 i 9 <>¥ii«tt<««f *l^t©i: tTttWUt 

[0 0 7 6] I C^S'7 P 3^2o©fl;^-g|5p 0 p 

4, 5i©«^^-^fls«rB«UfcE««it&ataE»» 
l©i£S«jg, fiP*>, fx-f-gpi 0©IPWS 
lW«B«HF-«il 1~1 4©iB«tt«S:tt*U-CV^6. 
so [0 0 7 7] lo© I C?-yZf3 t 2o©^gi P 0 B 4, 



« fgj 2000-1 5 1 283 (P2000- 1 5 1 283 A) 



13 

I C^y^3SU:2o©m^a5a4, 5££-£#:ia 

[0 0 7 8] L2)>U t£&&ffi©±5#iEJ£:t*©*+lf 
f -<-g|51 5 7^, m$C<D I Cf s>:/l 5 

&*mmirzit!t)iai, m&vw** iff w -gB©im 

-351 5 7(DMPJlH('^-r5^SBffl^mffirom{4 
fi, ^#Sl^lJ^/45^b-CL*V\ gttfrl 5 1©J£ 
ffi«S:^#<-r5^ fl-gfl«ffi«§^l 6 2£# 

[0 0 7 9] *^PJT'ii, ICf2//3ffli5*W 
* S *»f B * * fc» * ©Ji H fc^©* 3 v 

[0080] Affwttt, mm*i<Dmjjfo<D*<bi& 

gB,&4, ICfs>:/3, W*to&5 iBHUrv^S. -t 

[0 0 8 1] ^oT, =*-*fc'f .*-g|Sl 0©¥ffilin 
(JES) «fSB.&4, «?-ffiA 

5o 1 0 t iff - 

Ml 0 £fc±oT»j*£ft$S^l©4o©IWIS©fl| 

*a»»#u £©«*u:*»tfmttti i~i 4^iafi 

[0 0 8 2] B5m tTf-f-»l Ottu ff&L 
*> 5 2 oft.ffl!tiHMMi l 1 £ 1 4 iOIW©spffi««l!:, 

^^iff-r-gci o©— mtmm-rs&m&i o a 

L, m^5p c n5;JS£ICiB«£;ft/0^. 
[0 0 8 3] »Sb&5 2o^gi54S^a^l 2 £ 

1 3 1 nmow-mmm^ ff^ -» 1 o ©-»# 

[0 0 8 4] ft, M&Lfc? 2o*«MimMEl l£l 

2 £©matfi 3£ 1 4 tamwmwtfc* *tiff 

-f-SSl 0©— SR^Sm-f-SSttJSBl 0 b, lOdtf 
UTV>5. -©SgffiSBl 0 b, lOdl'fl, ICfyT" 

3©— fljasEBSJi-cvs. 

[0 0 8 5] dr-vt-f^-gpi o<r>±sm 

ft, SP*>> Iff ^-t^l 0 e, 4o©Sgttjgl51 
0 a~l 0 d©lfti:4otV^ 0 
[0 0 86] W±©i 5 t« B 5 IC*f ««» 1 OGM 

ft<ommi&ft\zis\,*x, _4o©«a» ioa~iods 



74 

tf**g|51 0 e*»e>*5+*5R04F-Vlfy-f-aJl 0 
£, +^*-^t*f -f-S51 Orof-y K^^-^T-*>5 
4o©»WMMEfctt: % fl-S|5iiS^«g 11-14 SrIEfi t 
-CV^Sfcft, §3&frl©Jgffi:£{rc-rt\ 

;§3§fri©^y vhssi»s«-©iis 
[o o 8 7] u^ts Sffisci o c tmm&i o b 

mmi 2«rE«LTV*$. ^LT, SUiSP 1 0 c fcffifi 

-y 3 l l^i5S«t*ttllli*c*5. ffi©B 

[0 0 8 8] 3gffiffl51 0 b £3Sf±|g|51 0atC± 

SBffif Sffi 1 1 SrgHB * UTSRffiSB lOali 

EB-f-5m^-g|5p 0 n 5£, ttJ*«*fc««Sft«>'-f Xjjt 

20 ^3 l©SI|HlU©«M&i<*|?«*^5. SRttiBBl 0 c 
£5gffigl51 0 d fclC±o-C»«*ft<5W»lC^9^K* 
ffi©GND*^£jfe$*«6*KMt«l 3ftB«UTV^5 

•ffifcSaKSfbSaVfV-if- (f?«A4) £ LT#f 

[0 0 8 9] *fc, tt*&W©*AIMg8-Ctt* /jNffiflS 
©fe©lw, 9HRttfffttlfp-r«IBKj:b-CI Cf s^l 
5 3©^Sftl 5 1©*-Vt*f^-S151 5 7i^HS 
UTV^ 0 *HifiM-ef4, I Cf y7 , 3£JfcfltfSBJEft 
30 ±§1:© n yfyflrtf f ^aT-gI5 0 a n 4 , 5£L 
T, «Sfrl©^r-y t*f -f-BRl 0li|I^UTV^5 o r 

©fc©, hia«»«i^*i-s«^a?fp©a5p D p«c 

[0 0 9 0] ±%©«iBII3Sa^cA%«e©li^ 
[0 0 9 1] *-f, mWMWi, 7kft^»^2, 

ICfs'T'S, 3Vf*V^^£'©«^-gi5p 3 p4, 5RXfi& 
40 JS$li^($:6ftfflSi-5o i^x 1 ©*ffifctt^ *s- 

V^3 6i6S5 5#(t*£*{C < ti9^$^-C*5 1 9, * 
fc, /OT°2 4*S3#J*$^TJ3»3, W/^K2 0, 2 
l±^s<^72 2. 2 3*r»J**H"CV^5 0 $P>t, I 
Cf iy^3©*gffi©«-Aai^gl5©T;U5m^±t-> & 

[0 0 9 2] 7kSSfbf 2©^ftfi L 5«, 

USD: 1 ©*B©***»^- K 2 0 , 
2 1 ±.\Z.m^1tW^m^y 2 2, 2 3i> *SS» 
^2©§im«l2iSH2 d, 2 e i ^fti"* J: 5 fcfiMife 
50 ftLTSfL, §lffi«ffitB2 d, 2 e £«fi/<y K2 
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0, 2 1 t£Agl|©3imte&**t2 f , 2g5rfflV^-C 
W#Srtt^i-5. *iP H gft^5©teffi4S!l©Tffilis 
««pffl^>-7*2 4±^tteS^-Cg^*SfTfcft5^x r 

»^2©te*ffi!l$fe«£^*>±H\ **«»■?■ 2 ©Tffii 
SMiroSIiro^i:, W^y^2 2 V 2 3 costs 

[0093] tk^skj^ 2 (D&mmm 2 

b N 2cH, iH/<?K2 0, 2 1, ^l©fc*TJft — /W 
^*2 5 S 2 6, -^2 9. 3 0X^2 

^7*-/Wf»:2 7 1 2 85r^bT > tfr ^ -g& 1 

0 0ffSI3n&lft£f&M'<y K3 2.&TJ^r=*ttffi 
/<yK3 4, 3 5{^iiStl5i tli^5„ 

[00 94] fc'fc, 7kAfilb? 2 ©JS&&?3g&*f 0 . 

^wi^tec©^*®^-?;, K3 4, 3 5iwjasaft»i 

[0 0 9 5] 7k&«»^2©SIS«Lfcjai£»:«:£ 
lEftS**. JWfrttfctt, *A£lb?2aHg&Ul:S4» 
ftl^&fc, 1 5 0~2 5 0tfMiSrff5. r©f?ft 

± 9 , 2 b ±^«* LfcJS&&P3&JS©^*!& 

[0 0 9 6] 4M«Blfls6©»Jl:fc3S^*5. A 

fcttfctt:, ->-/wy V^3 eitc, 6JRH£#6*ft]t 
U ^SKM^6<DjaHSr->-^^Sffl©n-7-m« 

da**i*) t% mmmm * who ue a* & mm&m £ * 

[0 0 9 7] I Cf L s/^3 J ?'«^gi5 I a4, 

^ t'r ^ -SB 1 0rtK**«rfr5. 
[0 0 9 8] Mrfrma-i, *f ICfy^SOjaili, 

1 C^y7*3{^^Lfc#Au^^7 p i:#3f5fe I cm« 
/<y K3 2 ir*«-e*i-*J:5l^ I Cfy^Stjaift 
«>«BU *©&, iC^y^afclMHftfcifSrBHllU 

[0 0 9 9] «?«A4* 5©«tett % JTf-tttt 

/< y K 3 3 in A g ^**tf WmttWK^-^ h * 

tt*U «*«fi4» 5*tt*U jgttteSfflg^-* h 

[oioo] mu jgfltt^-* ho#aT-l:i5i 

I C*-y^3fc**.4v»J:$fc1-Sfcib» « 
*»fi4, SfrJISU iCfy/S^iU 

[0 1 0 1 ] *+fcrf-f— »l Ortfc, ICfy 

^ 3 % nfrMA 4 , 5 &&mi-Z i 5 .%»MB 7 -e 



(9) 

ES^iXfcl Cfy^S ***»ft 4, 5©£#&, - 
WfcU S6Jir«D«HIIJI±tlBattfc«*l,fc*##S/ 

^fls^?E« • wti-s. sn*>> ftmmm 7 ttwres 7 a 
kmmm 7 b ^ro^sffiit-efc^o mnm 7 a ©» 

[0102] &tc, SS*^*A«X80j?r£lBff:0> 

1 5-18 fcfflH-CAAI-S. 
[0 10 3] jJWKy&CT, »#aA,«*Mt5 f -4' 
Wot, ttfmBfcfTi^ SAHEjEoWflt^-^Sr* 

[0104] rroffl£*t«!ofm, wjesuefc 

*srt SzkAffitt^ 2 ©3BMttlt0S9W&fta> b ©& 
ibfiiciccr, moty"-* zm^v 

*»5. 9UHllft9'-*tt, SJBH&AI££ 
-3V*T, JB«**fiaiSr*|jEi-6fc»!>K, /<J**y^ 

[0 10 5] J^O*iBX;^*A8S8-eHU 

1 1 ~ 1 4 Sr^Sft: 1 ©jgffiro 4 o©ISSBl-ES 

Life 5 ^-ajffi^mffi 1 1 ~ 1 4 ©^s^tssr, 

30 *+lf7 1 vf-giJl 0©5RWg51 0 a~l 0 dO^fiJt 
[0 10 6] irofc*, ^asffi^m^i 1~14©« 

[0107] ^-SBffi^-ttffi 1 l~14li, US 
)0Wfc«)¥iiil 1 a~l 4 a 2:Mfl:i«>AttoJV» 
#l*HfcJitffi*Mff*l 1 b~l 4 b t«:*L.rv^5o - 
40 ©ffiSSCl 1 b~l 4 btt, I Cf y7'3 J ^ti-T-SBa 

4, 5i^euffl^««ii i~i 4t©»aEfc*>fcUx tt 

spffigftl 1 a -1 4 b^P)4SSffigBl 1 b~l 4 b lC»iV^ 

[0108] ®mft 1 ©^fii5«- 1/4 n»«©ia 

VXHm&W!VX%tmmi l b~l 4 bSr^LTVNS 

BO ^WSttt|o]±1"5o 
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[0109] 8»{* 1 ©ean©B»l!:^*iftT-« 

in~H fciae-et s©(4, 7-y >■ hE&*K©& 
##a**nwa*««i 5~i8^ sj*fri©-#© 

LTJSffii!rflFi::»jdtLTl^5#&, 3^y>-hE«afiSo 

¥ffl^B*©*B^»#**itC5i&sa«*>5. rive 

(4, #BfM©j£ffi«r**i^4-m OfcJMMimi 
ill~l 4 0*-C*^ffl-rS£&tfHB£.&£. 
lo i io] ±j^©Hl6^jt?tt, ^-vtrxw-BUi o*s 
*»+^fc»J*(S;iVC^6i8^ ^-rtfvV-S&i o© 
SSfflgfl 1 0 a dtt^fta 5 £, 38fflg& 1 0 c fcVHBA 
4S\ fp*SIS10e, ffimSBlOb, lOdKRoTl 

x^-sui owsgaiiasi o b icsij©m^a5p D pSriae-r5 

rt*5T-#5, Skin, KWttl 0 dl::8a©*?-»&fc 

[0111] St ^f^w — 8B1 0©^t Lf , 
07 (a) ~ (c) tE«-r5±5^> 0 5 iC*1-3St±l 
SI51 0 a~l 0 drop*,, 1 0^fc«2 0<D!gffigi55r : ff 

[0 112] Cfttt, =>>-x>-f-C*&5*^lf|5B 0 0 5*y 

[0 113] 0 7 (a) J±, *-*fc*7M-g|51 

[0 114] Sfc, 07 (b) f4, ^tfx-f-gfll 0 

[0 115] *fc, 07 (c) J4, =?r-^ tf^-f — gp 1 0 
©iPftlt SffiSBlOc, 10bSrMLfc«i 

[0 116] BP*,, 05, 07 (a) ~ (c) KH^TX 
5lr, *+iJf<f-»i 0©HJn»J*H\ W5 2oc 

[ 0 1 1 7 ] -t LT, KttiSB 1 0 a ~ 1 0 e ICJ4, -£f+ 
1 o| fcf4*:*: 4 oo«^-|f5S*SEff$^5 r t fc* 
5, tt?-a B 0 u£EeLfc§BffiaJl 0 a~l 0 eS- 

l&^fc^lfTW-plSl 0©MP^R^«tBS«^t* 

So 

[01 18] * fc, 05-07 fc:*iV^Tf4, ^Sgft 1 © 
$££iifcH:* 40©*MMmtSl 1~143WE*S 
*vC^5#, {WWEBlOjBSIfrfktiiJ, VC 
O N t *i*»*Hf- «f 1 4 Sr^S-TS Z. t 5 0 



*14&**l**UTfc**>4V*. IP*>, £S§ttl©ll 
S^i&osooHttfcftffitfiHfti&i l-i 3£fl^L 

[0 119] SfcK, ^BKHFtttt 1 1-1 4®« 
£, «»»10fiiifjSS»*B(ift4:i-**l»HA»Rt» 

T, »iU5 20^gpffi^«^l 1-1 4©Ha©¥ffi 

[0120] 0814, #3SW©£®gg?S*Ji3IS«© 
«!©«3i«r*-rtlJ»B)fiBH-e*)5» 0 9f4mi©SS© 
Tffi0-efc»), 01 011^2 ©2g$©±ffi0-e*>9, 0 
i ii4»2©*»©TffiH-eaba. 

[0121] iroSIMfli, S«4*oT»fllt I c 

[0122] ^-Lt, I C=f-y1f%;W8--tZ>* J rVr4 
-SUB, ±B«KBPL-CV^5J|^0*iB*§8ffl*ia» 
8iiHf'efc<5o 

[0 12 3] BP*>, *#tttt»l©*«3 10t, ^2 
©«W3 4 0 £*»&«J*S*b-CV>$. -t L"C, fgl©5g 
3§3 1 014, Sy^Ji 3 1 0 a i y 

©•fcyS y*J!3 1 0 b £j&»£,Jfc<3, DV^ 
t75y^l3 10b©fltl4, ->-i>!)y^3 3 6 
#E«$ivO^. LT, ;©t7?y?|310a 
tt7? S/^J13 1 0 b, ->-Ay 3 6 tCio 

•ca**Jt5««fc, 7M!«SHF-3 0 2*SES$^, & 

Jg*te^{fc3 oeiiiot, *A$gi?3 o 2jit*u!Hgft 

[0 12 4] m2©§^3 4 0»4, 4p««©-fe7 

v>^l340 ai!) y^ft©t7 $ ^^^3 4 0 b t 
*»&«J**i^rv^5 0 rro-fe7 5 ;y*Ji3 4 0 a 

34 0 cllli 1 I C^s/^3 0 3Rlfm : f-$l&3 0 4, 
3 0 5*SEfi;*;ft-T:^.5 0 Jr+t'f^-a534 0 c 
©Sffii-tt, ICfs'7"3 0 3 ^BrHBiS. 4 , 5 ^EB 

[0 12 5] mi^SSi53 1 0C7IO4OO 

PBSB^tt, 0 9 5 3 5 1-3 

5 4*«»|jl*<h,-CV^5. C©n^fflfift«3 5 
1 , 3 5 2 14, y K 3 2 0 (3 2 

1) fctfr*-/w2*#3 2 5*tfrL-C*aL-CV*S. * 
UT, S-&ffl*^-llffi3 5 3, 3 5 4f4, GNDifit 
40 % !) 3 3 6 tt'7*-/Pf flt3 2 6 

[0 126] m2©SS340(4, 01 OIC^-Ti^ 
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H, ±ffifcBlR Ufc**tr^-a53 4 0 cSr^LTV^ 
5o ^LT, rro^^tfx-<-g|53 4 0 cOBflPj^BiC 
(4, S6-flMB?fM3 6 1~3 6 4#J»&£tlX^&. 
C©S^ffli8?-Hi 361, 3 6 214, %\ <D®m 3 1 
0OTI©^ffl»T-tffi3 5 1, 3 5 2 igag-T 5& 
•a-fflffi^««T-fe 5 , ^ffi«8^®fi 3 6 3, 3 6 4 (4 
1 1 3 1 0 « TIO^l ffiftS 3 5 3, 3 5 

ft«3 6 1, 36 2(4, t75y?i340 b£M< 

3 4 0 c (Dmfe I Ctt&/<y Ki^iiLT^So 
j£-g-fflffi^««3 6 414, y^l3 4 0 b £ JC< 

3 40eOBftICti^yKC»iU $£>(', t5 
S 0 a©A^£r7>LTGNDm{£©fl-nT5SSHF- 

*<S3 1 3{^ilbTVNS 0 

[0 12 7] I2©«S3 4 0©Tffi©4o©PS 

fcfcHU 0 1 1 5 IC^MMHF 3 11-3 

1 2*5^§ttTV^5«, ^ffi^«ffi3 1 1~3 1 4 
(4, y?l3 4 0 a©J?^^ffi*7>LT*-lrtf 
7V-3B3 4 0 c©JEffi©M5£E*'<4'-:'fc«*§*b 

[0128] H-vm+nms 1 114, msai^ 

£ff?0UT©4g^-«ffi-t-fc9, *fc % MMmUf 3 

12B, V c c ©ffi^«ffiT?fc »3 , ^M^l«3 1 3 
14, GNDJgffftT?fc»), ^a5ffii=-«^3 1 4(4, N 
«*© Jffc JS V \ 5 V C O NffiT-«fl|-C-& 5 o 

[0 12 9] I2rof^3 4 0 (D&mWWWV)* 

S y^Ji3 4 0 b©Dfl8BrtSffiir(4, VttttttfWftft 

sft-c^jfts^fc^-^^a^nwpw^mtts 1 5 

~3 1 8*s^J*Stb-CV>5 0 
[0130] ft, t55y?l340 a lit, POflt^XI 

[0 13 1] 5#3ll<D&3§3 1 0 b%S2<D®& 

3 4 0 (4, -¥-ffl^A g * ir©AJR»*«r*#i-5*mtt 

1©SS3 1 0<D&-&mt%*mM3 5 1~3 54<fc, ft 

2 8W3 4 0OttfrjllttmUE3 6 1 ~ 3 6 4 4 tfXft 
£*VC, — ft*jfc*oTV*5. SP*>, ft2©;#3§©3 4 
0©±*|CMP Ufc* + t*X-<-gi53 4 0 c(4, ftl£ 
S3 1 0fc±oT«*Sih,-Ca«S-h,TV*5. 

[0 13 2] ±i£rott&0*E%^*A* D Mi::ttvt 
T, 0 1 0 (C^i-i 5 fw, 0 3&tMg;-7-Sfi 

S.304, 3 0 5£iR3§-r53-lrf7 i -f-g|53 4 0 c© 
¥ffi^tt(4, 4o©3SttJSP3 4 1~3 4 4&#-tZim 

[0133] -t UT, SSttlSB 341 (CJ4, m^-SBS. 3 0 

4 a?ffie$*VT*3!3 , 3Sffi«5 3 4 3 11114, Cf-ffiA 3 0 
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5*SEB$tvC*5t), r©^ffiSB3 4 1, 3 4 3&&V* 
fc*-rt*r>r-BI53 4 0cSB#, Vt>«Kffl»Ktt^lc 
(4, I C^yzf3 0 3 ;6 s iEttc?ft"CV^5 0 
[0 13 4] ^©otp&WigKfcV^T, dr^fx>f-a5 
340 cOl^, ^r-rt'r-f — g|53 4 0 c 
I C*J~ -y~7* 3 0 3 S.TJ^®'7*SBi5n 3 0 4, 3 0 5©iEttfl2 
fttJStTlRU Iol2©flS3 4 0©^jg^ 
%f£ 3 6 1 ~ 3 6 4 £ft 2 ©i§l§ 3 6 0 © _hffi© 4oO 
PMEIcEftU »»L*>5»£ffl«mttt3 6 1~3 6 
io 4<Z>¥.ffiffil£$\ ^r-t fc*X^-g|51 0©3itiiS$3 4 1- 
3 4 4<Dl&$Lffi$.k LT#$!l(;:fl]fflLT^.5, C©fc 
3 6 1-3 64 ©JfiM££, 

s 3 i o ©rffifflrog^fisg^ ma 3 5 1 - 3 5 4 m« 

*T6E*£fc*# SSrfcftU *2O«l»3 40© 

[0135] L-C, WIB^-V t'f 1 -f —SB 34 0 c ©M 
RJ&lfciS, 0 5©J:5f~, 2o©*4S**j^R«raia 
20 ^•frfc^T-fc 9 , ^-rt'x-i'-gBS 4 0 c © 

SSffiSP 3 4 1-344 d^BBiB 3 04, 30 5 

[0 13 6] 

5 I Cf-s'^Saf«T-gI5o n DSrltKiift-r?)^lgfr©*^t*x 
-f-g&i:, r©^-^t*-r-<-S15©MP«B©Pg|5(-^a5 

T, dr-rt*7 i .i'-g|5(4, 2offi^fSffi©H© 

30 [0 137] ^f-y ^^-^©^©^icfcfco-C 
(4, <5IfcWii©i«^ILfc!), ^$<Lfci? 

[0138] ^fc, i c^y^t^aja©^-^^* 

40 [0 1 3 9] ioT, ifttttlT', Zf]) VfE«Ut*R±li 
^-r5^[H]K©g5p 0 piBg^lS:?:«^$-fr, Io<M 

[0ffi©«!**SiW] 

[01] *%R»*S^SIS*A%«#«}^4R«t«Bg-? 

[02] *&wte&mmmM*£kmm®<DmmmTh 

5, 

[0 3] *«M(4^ffiH^l!7(cAI6ig«©ffi!lSia-e*) 
bo [0 4] *!§PJ(4^S*^S7K H B H 5gaS©^«BS bfc 
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[06] *&W<oftB®&'<*-^Z7jki-mt&¥-E®X- 
[0 7] *36Wo*-vify-f-»(0«ira*lt«S:*L, 

(a) ~ ( c ) \m*<D¥-mmx*hz>. 

i®8] *&w<D<&<DmmnmmfrM,%mm<DU#mffi 

[010] 08I^Lfc*BH^a!7Kfillt6«tfflV^ 
[011] 0 8 1^ Lfc»iB9@&$!*AS8atK:ftv^ 
[012] ^3ll©*ffi^S*A3gS|g©Wrffi0-efe 

So 

[013] ®:X<DmmmmM7k£k&&®<oGf&Lft-tm 

0T-fo5 o 



[0i] 
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[014] «e*©affiHKS7ksiss«©Tai0tffc 
i • • m-wkfr 

% 1 <D®& • • • 310 
m2©^|g •••340 

2 , 3 0 2- • TK^fiKl^ 

3, 3 0 3 - -ICfyy 

4, 5, 304, 305 - • fc^iS 

6 , 3 0 6 • • • &M&m# 

7 • • • 

10, 340c - • • fcTx -f -35 

1 0 a - 1 0 d , 341~344 - • • KtBSB 

1 0 e • • 

11-14, 311-314- • • KUftftWm 
15-18 - • • •ti&^tfftWPfM 
S-^ffl!ffi^m«i • • • - 351-354, 361-36 
4 



[02] 




13 7 ^11 



[03] [04] 
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